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1. INTRODUCTION

Outdoor pig farming is a farming system which is perceived to provide higher animal welfare for the 

sow, when compared with indoor systems.  However comparisons of farrowing performance data 

between conventional indoor pens with farrowing crates and outdoor (as well as loose indoor) 

farrowing systems, consistently highlight higher level of piglet deaths with outdoor or loose systems. 

While it is easy to characterise ‘systems’ as traditional indoor versus outdoor, there can also be as 

much difference within systems as between them.   

The aim of this study was to quantify the level of piglet deaths in outdoor farrowing systems, describe 

when and why they occur, and identify the operational and management systems associated with 

higher piglet survivability (that is, lower piglet losses). Consideration is given to the physical system 

used for outdoor farrowing. This information will provide the basis to develop good practice 

guidelines for sustainable outdoor farrowing systems. 

Pork industries internationally, have come under scrutiny for their use of some farming practices, 

including the use of crates at farrowing time.  The New Zealand pork industry is unique in that it has  

over 45 % of the sow herd farrowing outdoors, but a corollary of this uniqueness is there is very little 

international science and good practice information to draw on.  
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Research to date makes it clear that there is no perfect farrowing system that can provide for all 

elements of welfare of the sow, the piglet and the operator in a sustainable manner, but it is beneficial 

to aim to optimise all these aspects. 

 

 

2. MATERIALS AND METHODS 

A questionnaire adapted from KilBride et al. (2014) was developed to collect data in the following 

areas: general farm parameters, reproduction and litter performances, staff, health, feeding, farrowing 

hut design, farrowing management and behaviour. The full questionnaire is presented in Appendix I. 

 

The herd recording system EliteHerd® (Skorupski, 2015, http://eliteherd.software.informer.com/) is 

commonly used on farms in New Zealand to record reproductive data. Monthly performance data for 

the farms over a one year period (or more in some cases) were extracted from EliteHerd®. The list of 

the parameters recorded is presented in Appendix II. In this study, the number of sows includes the 

mated gilts.  

 

Contact details were obtained for 23 farms, farming a total of 12,969 sows outdoors.  Six farms did 

not have reliable records (935 sows) and three farms (1880 sows) did not want to be part of the 

project. The remaining 14 farms were visited, the farmers interviewed, and data collected.  A total of 

10154 sows were kept on those 14 farms representing an estimated 33% of the NZ sow herd or 80% 

of the outdoor sow herd. The total farm area dedicated to pigs was 763 ha and the average number of 

sows per ha was 13.3. Seven farms provided yearly and/or monthly (6 farms only) average data from 

EliteHerd®, two farms provided yearly data from their own records on an electronic form and five 

farms provided information as an oral communication during the interview.  Data from 25,911 litters 

was available for the different analyses. The EliteHerd® parameter of “pre-weaning mortality 

including fosters” was used, as it was the criteria consistently provided by the farmers.  

 

Outdoor pig farming systems generally have lactating, gestating and mating sows run outdoors in 

paddocks with shelter provided by various styles of huts and sheds. Gestating sows are run outside in 

paddocks in cohort groups that have been mated at the same time. These cohort groups are transferred 

to separate farrowing/lactating paddocks in groups and each sow provided with an individual hut in 

the paddock to farrow in. Some farms provide each sow with a hut in their own paddock for all or part 

of the lactation. On the majority of farms gilts are provided with a hut in their own paddock to farrow 

in.  

 

http://eliteherd.software.informer.com/
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Performance comparisons within these systems is confounded by a large range of hut and shed 

designs as well as farrowing and management systems both between and within the farms.   

The variety of housing options for the farms visited is shown below: 

 Farrowing indoors in farrowing pens with crates, and the sows and litters transferred to the 

farrowing paddock, one week after farrowing. 

 Farrowing inside a communal farrowing shed in an individual farrowing pen and remaining 

there until weaned. 

 Farrowing in one of three styles of farrowing hut and then transferred to a mutli-suckling hut 

with three other sows, two weeks post farrowing. 

 Farrowing in an individual hut in a farrowing paddock and staying there until the piglets are 

weaned. Hut designs fall into four basic shapes, square box, triangular A-frame, semi-round, 

round or rectangular frame. 

 Different hut types dependent on the age or size of sow, with gilts farrowing in a smaller A-

frame and mature sows farrowing in a larger rectangular hut.  

 

One farm provided data from EliteHerd® over a 6.5 years period (2010-2016; 5,673 litters). On this 

farm the sows farrowed indoors in pens with individual crates. A week after farrowing they were 

moved with their piglets to outdoor A-frame huts.  In the previous system (data: 2010-2012) the sows 

were confined pre-farrowing in crates in a shed, and moved a week post farrowing to outdoor A frame 

huts. It was a very labour intensive system, hard to clean and with very basic crates. This system was 

upgraded to an environmentally controlled purpose built shed with modern farrowing crates in pens 

(data: 2013-2016). 

 

One farm had three types of hut: square box, triangular A-frame and semi-round. The number of sows 

farrowed weekly in each hut type and their reproductive performance (number of piglets: total born, 

born alive, over-laid and weaned) were recorded over a 69 week period (1068 litters). This data was 

analysed to find out the effect of hut type on piglet mortality and the findings are reported in the 

Results section of this report. 

 

Six farms supplied monthly EliteHerd®  performance data over a one year period (2015). These data 

were analysed to find out if the season was affecting piglet mortality. 
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3. RESULTS and DISCUSSION 

The data used in these analyses were as provided by the farmers, either from their own records during 

interviews, or from the EliteHerd® monthly performance report for a one year period (Appendix II).  

It should be noted that accurately recording the total number of piglets born and born alive is not an 

easy task on outdoor pig farms. 

 

3.1 Overall Performances 

The characteristics and reproductive performance for the years 2015-2016 from the 14 farms surveyed 

in this study were analysed and the results are presented in the Table 1. 

 

Table 1. Means, minimum and maximum values for performance recorded in the year 2015-2016 on 

the 14 farms surveyed having a total number of sows of 10,154 representing around 80% of 

the NZ outdoor sow herd.  

 

    
Means Min Max 

Number of ha 
   

54.5 3 450 

Number sow 
   

725 50 5500 

Number sow per ha 
  

15.3 2.8 28.6 

Number of boar per ha 
  

0.7 0.3 1.6 

Number of litters per sow per year 
 

2.17 1.30 2.36 

Number of piglets born [NB] 
 

13.3 9.0 15.3 

Number of piglets alive [NBA] 
 

12.3 8.4 14.0 

Number of piglets weaned [NBW] 
 

10.2 8.1 11.6 

Percentage of still birth  [(NB-NBA)/NB * 100] 7.07 3.45 10.66 

Pre-weaning mortality [NW-NBA)/NBA*100] 16.70 3.66 23.57 

Total mortality [(NW-NB)/NB*100} 
 

22.45 9.93 30.07 

Number of piglets weaned per sow and year 22.4 10.5 27.3 

 

 

The average percentage of still births was 7.1% ranging between 3.5 and 10.7 %, and the average pre-

weaning live-born mortality, was 16.7% ranging between 3.7 % and 23.6 %.  This compares well with 

a New Zealand benchmark analysis by Welch (2016) who reported a piglet pre-weaning mortality of 

17.4% for outdoor farms and 11.9% for indoor farms. 

 

The average number of piglets weaned per sow per year was 22.4, range 10.5 - 27.3. The average 

stocking rate per ha (number of sow and mated gilts) was 15.3 and ranged from 2.8 to 28.6. The sow 

to boar ratio average was 20.9:1 and the range was 7.1: 1 to 63:1. The sow replacement rate ranged 

between 37 % and 78 %.  
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The number of piglets born alive was 12.3 (8.0 to 14.0), similar to the value of 12.7 reported in a 

benchmarking comparison for outdoor farms, and 12.6 for indoor pig farms (Welch, 2016).  In a study 

conducted on five outdoor pig farms in Switzerland average live-born mortality was 13.5 % for an 

average litter size (born-alive) of 10.8 piglets born-alive (NBA) (Ingold and Kunz, 1997). Live-born 

mortality on an outdoor farm in the UK of 14% and 16% was reported by BPEX (2014) and Baxter et 

al. (2012) for  litter sizes (born alive) of 11.14 and 9.42, respectively. In France, live-born mortality 

was 21.4% for a litter size (born alive) of 11.7 (Berger et al., 1997). In our current New Zealand study 

the average litter size was 12.3 born alive and the live-born mortality 16.7%.  These values are in line 

with what is observed internationally for outdoor pig farms.  

 

Table 2. Means, minimum and maximum values the time and causes of piglets mortality. 

 

% Mean min max 

Time  
   

Day 1-3 81 60 96 

Day 4-7 8 2 15 

Day 1-7 89 65 98 

    
Causes 

   
Overlaid 84 80 98 

Low Viability 6 1 10 

 

The majority of piglet deaths (89%) occurred during the first week after birth, with 81 % of 

deaths occurring up to day three (Table 2). The lowest value of 65 % of deaths in the first 

week was observed for the farms where sows farrowed indoors in pens with individual crates. 

The main cause of death is piglets being overlaid by the sow (84%), following by piglets 

having a low viability (low birth). The fact that the majority of piglet deaths occurred during 

the first week after farrowing, and the main cause of death is overlaying, is well documented 

(Marchant et al., 2000; KilBride et al., 2012). 

 

3.2 Hut types description and management practices  

The different types of farrowing accommodation used by the farmers and their dimensions are 

presented in Table 3, and illustrated in pictures 1 to 6. On some farms more than one type of hut was 

used. One farm farrowed in three different types of hut and detailed records were provided, which 

allowed a comparison of performance between huts.  The findings of the comparisons are reported 

thereafter in section 3.3. 
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In our study, live-born mortality varied between 12.1 % and 24.0 % for the A-Frame hut, between 3.4 

% and 20.5 % for the Modified A-Frame hut and between 15.2% and 24.2% for the Box-shape hut. 

Thus, there is no clear advantage for having one type of hut or another (Kruskal-Wallis Test, p=0.52). 

The low mortality 3.4% observed in the Modified A-Frame hut group was for a farm keeping a breed 

known to have small litter (see Figure 4). 

 

There are only a few existing studies comparing the types of hut. Honeyman and Roush (1997 and 

2002) reported differences in pre-weaning mortality between hut types.  In the 1997 study, 7 types of 

huts were investigated and data collected on 279 litters. It was found that the two A-frame types hut 

had the highest pre-weaning mortality (24.8% and 18.2%) and half-round (inverted U) style farrowing 

huts had the lowest pre-weaning mortality at (6.3 %). However, due to the low number of litters per 

hut type, the 18.2% mortality was not statistically significantly different from the 6.2% mortality.  

 

In the 2002 study, 5 hut types were investigated and data collected on 206 litters. In this study the pre-

weaning mortality ranged between 3.7% for modified A-frame to 8.5% for Inverted U, but again no 

statistically significant differences were observed, because of the low number of observations.  This 

ranking is the opposite of the ranking in the Honeyman and Roush 1997 study. In those two studies 

the number of piglets born alive was low, ranging between 8.2 and 9.3 in one study and 7.4 and 9.8 in 

the other, and this could explain why the pre-weaning piglet mortality was low. In this current New 

Zealand study the lowest mortality of 3.6% was observed for the farm having the lowest number of 

piglet born alive (8.4).  There is a strong relationship between the number of piglets born and the pre-

weaning mortality as illustrated later on in Figure 4.  The floor space in the huts tested in the 

referenced studies (3.0m
2
 to 4.6m

2
) was smaller compared to the floor space measured in the current 

New Zealand study (4.3m
2
 to 5.76m

2
).  It should be noted that the two referenced studies were 

conducted with primiparous sows (gilts), which are smaller in stature than adult sows.  
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Table 3. Types of farrowing accommodations used on the farm visited in this study their dimensions. 

Type 
Length 

(m) 

Width 

(m) 

Floor area 

(m2) 

A-Frame 2.1 2.5 5.25 

A-Frame 2.4 2.2 5.28 

A-Frame 2.4 2.2 5.28 

A-Frame 2.4 2.4 5.76 

A-Frame 2.7 2.4 6.48 

A-Frame 2.4 2.4 5.76 

A-Frame Modified 2.4 2.4 5.76 

A-Frame Modified 2.4 2.4 5.76 

A-Frame Modified 2.4 2 4.8 

Box shape 2.4 2.2 5.28 

Box shape 2.4 2.4 5.76 

Box shape 2.4 2.2 5.28 

Box shape 2.7 1.8 4.86 

Box shape 2.4 2 4.8 

Box shape (round lying area) 2.4 1.8 4.32 

Crate + A-Frame Modified 2.4 1.8 4.32 

Half-Round  2.4 2.4 5.76 

Round 2.64 2.64 6.97 

1. A-frame hut with a square floor area for the sow and piglets (3 farms)
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2. Modified A-frame hut with a square or rectangular floor area for the sow and piglets (7 

farms)  
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3. Square Hut (box) with a rectangular/square floor area for the sow and piglets (2 farms)
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4. Modified half round hut (2 farms) 

 

5. Half-Round hut (1 farm) 
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6.  Farrowing pen (1 farm) 
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A summary of the main findings concerning the hut design and stock management between farrowing and weaning is presented in Table 4. The detailed 

information from each farm is presented in the Appendix III and IV. 

 

Table 4. Summary of findings for hut design and stock management 

Area Summary of findings 

Hut   

Insulation in hut Present on 10 farms 

Door or flap on hut Present on 6 farms  

Floor in farrowing hut Present on 3 farms, raised hut on chip metal in one farm. 

Bedding type 

Barley straw was used on 11 farms and one farm used triticale / wheat straw, one farm oat/barley straw 

and one farm solely wheat straw.  

Farrowing rails Present on 6 farms 

Fender to retain piglets in hut after farrowing Present on all 14 farms, used for 10 to 14 days on average 

Feeding Common practice: hand feeding in the first week then ad libitum feeding with a feeder 

Strategies to alleviate heat stress Ventilation through flaps, less straw and opportunity for the sow to wallow. 

Strategies to deal with snow and cold stress  

No ventilation, closed flaps and door, add sacks in front of door, add more straw, huts on elevated 

places, hot water ‘bottle’ for the piglets on one farm, and build straw bed on a base of a 150 mm slab of 

straw. 

Hut length 2.4 m  on 9 farms (standard ply wood dimension),  2.7 m on one farm and 2.1 m one farm 

Hut  width  Between 1.8 m and 2.4 m 

Hut  floor area Between 4.32 m
2
 and 5.76 m

2
 

Farrowing    
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Sow shut in farrowing hut (Y/N length of time) Undertaken/performed on 5 farms 

Oxytocin at farrowing (other treatment?) Undertaken/performed  on 3 farms 

Inter birth interval monitored Monitored on 1 farm 

Assistance sometimes given at birth  Only 2 farm doesn’t provide assistance routinely 

Mucus cleared from piglets’ nose and mouth Undertaken/performed  on 3 farms 

Piglets dried after birth Undertaken/performed  on 1 farm 

Piglets directed to the sow’s teat  Undertaken/performed  on 3 farms  

Number of times per day that sows and litter were 

checked 2 farms once a day, other farms at least twice daily 

Piglet's age at last fostering Undertaken/performed  on all farms, and within the first  48 hours on 8 farms 

Percentage of litters in which fostering takes place Large variation between 2 % and 95 %. But most farms between 20% and 40 % 

Husbandry practices on sow day 1 to 3 The majority of the farms checked  the sow twice daily 

Husbandry practices on sow day 3 to weaning  Checked daily at feeding 

Husbandry practices on piglets day 1 to 3 

Daily health check, count piglets and record deaths. Tail docking on 6 farms and iron injection on 4 

farms 

Husbandry practices on piglets day 3 to weaning Daily health check,  count piglets and record deaths 

Bird problem:  

On most farms, seagulls are less of a problem if fed meal instead of pellets. Sparrows and pigeons are a 

problem too. Bird control is mainly done by shooting.  

Predators 

Cat (feral) are the main problems, control is made by trapping and shooting. Hawks have been seen 

taking piglets. 

Others   

Staff characteristics The main characteristics across the farms are: reliability, good stockmanship and attention to detail. 
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3.3 Comparison of different types of hut used on the same farm. 

One farm had three types of hut: A-Frame, Modified A-Frame and a Box with a round sow lying area 

as shown below (picture taken from the sow entrance way). 

 

 

 

 

The box design is based on the Ruakura round house (Barugh, 2015). The number of dead piglets 

(laid on) was recorded over a period of 52 weeks, and the reproduction performances are presented in 

Table 5).  

 

Table 5. Data recorded and pre-weaning live-born mortality for sows farrowing in different types of 

huts on the same farm. 

 
A Frame 

Modified 

 A-frame 

Round sow 

lying area 
P-value 

Number of week with records 52 34 33 - 

Number of litters recorded 478 289 47 - 

Total Number of piglets born alive 6094 3825 554 - 

Total Number of piglets deaths 956 574 74 - 

Piglet Mortality (%)
1
  15.8

b 
13.8

a 
13.5

ab 
0.004 

1
 The experimental unit was the weekly number of piglets recorded (Chi-Square, Proc GenMod), SAS 

2013). 
a,b

 Values within a row with different superscripts differ (P < 0.05). 

 

Piglet pre-weaning live-born mortality was statistically higher in the A-Frame hut than in the 

Modified A-Frame huts (15.8 % and 13.8 %, respectively, P<0.002) but similar to the ‘Round’ huts 

(13.5%; P<0.09).  The Round huts have only been installed recently, so the low number of litters (47), 

can explain the lack of statistically significant differences.       
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3.4 Seasonal effects on piglet’s pre-weaning mortality. 

 

Six farms provided their monthly average pre-weaning mortality rate as recorded by EliteHerd®.  

 

There is a large variation in the piglet live-born mortality both between months within a farm and 

between farms within a given month (Figure 1).  The monthly recorded piglet mortality ranged 

between 7.7% and 31.5%. 

 

 

Figure 1. Monthly pre-weaning live-born mortality on individual farms (coloured lines) and on 

average (black line) between January (1) 2015 and December (12) 2015. 

 

There was no significant difference between months on the number of piglet born, born alive, weaned 

or on pre-weaning piglet mortality (Table 6.) 

Overall, pre-weaning live-born mortality was the highest in August and September (20.0% and 

20.2%, respectively) and the lowest in February (15.8%). A high mortality was observed in January 

(22.4%), but the may be due to the lower staff input over the statutory holidays. 
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The lowest individual farm pre-weaning live-born mortality was 15.2% and the highest 21.1%, and 

the average for the 6 farms that supplied the monthly average pre-weaning mortality was 18.5%. 

Other referenced studies show that in countries with greater seasonal differences in weather, larger 

variation between seasons is observed 9% (summer) vs 18.2% (winter) in Switzerland (Ingold and 

Kunz 1997) and in France 16.9% (spring) vs 23.7% (winter) (Dagom et al., 1996).  

 

Table 6. Least square means and standard errors for monthly number of piglets born (TNB), born 

alive (NBA) and weaned (NW) and pre-weaning live-born mortality (LBM) recorded in 

EliteHerd® on 6   farms. 

 

Month TNB
1 

NBA NW LBM 

January 14.2 13.1 10.2 22.4 

February 13.8 12.9 10.8 15.8 

March 13.5 12.6 10.4 17.3 

April 13.7 12.6 10.2 19.3 

May 13.4 12.3 10.2 16.8 

June 13.5 12.5 10.2 18.6 

July 13.5 12.4 10.1 18.7 

August 13.8 12.4 9.9 20.0 

September 13.6 12.6 10.1 20.2 

October 13.6 12.6 10.2 18.6 

November 13.6 12.4 10.4 16.1 

December 13.6 12.4 10.1 18.1 

     
SE 0.21 0.21 0.19 1.86 

P-Values 
    

Farm 0.001 0.001 0.001 0.001 

Month 0.37 0.36 0.15 0.47 
1
 The experimental unit was the average monthly record from each farm (Proc GLM, SAS 2013). 

 

 

3.5 Effect of indoor farrowing on pre-weaning piglet mortality. 

 

One farm provided monthly pre-weaning live born mortality record from EliteHerd® over a 6.5 years 

period (2010-2016; 5,673 litters).  For the first three years the sows farrowed indoors in very basic 

farrowing crates located in a shed before being moved into A-Frame huts (2609 litters). For the 

following three years the sows farrowed indoors in an environmentally controlled purpose built shed 

with modern farrowing crates in pens (3064 litters).  A week after farrowing, the sows and their litters 

were moved to outdoor A-Frame huts until weaning. The monthly pre-weaning live-born mortality 
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and number of piglets weaned over the 6.5 years period are shown in Figure 2. High piglet mortality 

(>28%) was observed in two months at the end of 2014, this was due to a disease outbreak. These two 

data points were excluded from the data analysis.  

 

Due to genetic improvement, litter size at birth is increasing over time. Consequently, during the 

farrowing period (2013-2016) the number of piglets born alive was 0.5 piglets per litter higher than 

during the previous farrowing period (2010-2012) (Table 7). However, 1 extra piglet was weaned by 

the sows farrowing in the new shed in modern pens and crates. Thus at least 0.5 extra piglets can be 

weaned when sows are farrowed in the new facility. This corresponds to a 4 percentage point 

reduction in pre-weaning mortality. 

 

It is well recognised that sows kept in pens with crates over the pre-farrowing to weaning period, have 

lower piglet mortality when compared to pen-based or outdoor farrowing systems (Cronin, 2010; 

Morrison et al., 2013; KilBride, et al., 2012). Given that the majority of piglet mortality occurs during 

the first 3-4 days after farrowing (Marchand et al., 2000; KilBride, et al., 2012) keeping sows in crates 

for the first week after farrowing will reduce piglet mortality as demonstrated on this farm. Moreover, 

as shown here, the type of building as well as the crate design will also have an effect on pre-weaning  

mortality. 

 

 

Figure 2. Pre-weaning live-born mortality (dash line) and number of piglets weaned per litter (solid 

line) for sows farrowing the old individual crates between 2010 and 2012 (black lines) or 

in the new individual farrowing crates in an environmentally controlled building between 

2013 and 2016 (grey lines).  
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Table 7.  Comparison of reproductive performance on one farm with sows farrowing indoor in crates 

in an old facility between 2010 and 2012 and in a new facility between 2013 and 2016. 

 

Farrowing Facility
 

Old New SE P-value 

Total born
1 

14.2 14.9 0.10 <.0001 

Born alive 13.1 13.6 0.10 0.0014 

Weaned 10.0 11.0 0.08 <.0001 

Live-born mortality (%)
 

23.2 19.2 0.44 <.0001 
1
 The experimental unit was the average monthly record (Proc GLM, SAS 2013). 

 

 

 

3.6 Effect of litter size on pre-weaning mortality 

Across the surveyed farms as the average number of piglets born per litter increases, so does the 

number of piglets born alive and weaned per litter (Figure 3). 

 

 

Figure 3. Relationship between the total number of piglets born per litter  (x-axis) and the  number of 

piglets born alive per litter  (black  losange ) and the number piglets weaned per litter (grey 

square) for the 14 farms involved in the study. 

 

 

In 14 farms involved in this study, as the average number of piglets born-alive increases, both pre-

weaning live-born mortality rate (Figure 4) and number of piglets weaned increased (Figure 5). An 

increase of 1 piglet in the number born alive corresponds to an increase of 2.9% in live-born mortality 

and an increase of 0.56 piglets weaned. KilBride et al. (2012) reported an increase of 3.55 % in 

mortality rate per extra piglet born alive.  
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Figure 4. Relationship between the number of piglets born alive per litter and the pre-weaning live 

born mortality (black symbols: farms with electronic data, open symbols farms with no 

electronic data, R
2
=71% for all data) 

 

 

 

Figure 5. Relationship between the number of piglets born alive per litter and the number of piglets 

weaned (black symbols: farms with electronic data, open symbols farms with no electronic 

data, R
2
=84% for all data) 
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3.7 Staff description 

 

The words recorded during the interviews (Annexe IV) were analysed with Wordel™  

(http://www.wordle.net/create) and a picture was generated (Figure 6.)  The larger the words are, the 

more often they were mentioned. In summary, staff should be good and reliable in their work with an 

good attention to detail and good skills with the stock (pig). 

 

 

 

Figure 6 Wordel™  chart for staff attributes as recorded during the interviews. 

 

 

  

http://www.wordle.net/create
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4. CONCLUSIONS  
 

The average live-born piglet mortality for outdoor pig farms in reported in this New Zealand study  

was 16.7 %, which is comparable to the value of 17.4% for outdoor farms reported by Welch (2016),  

but it is  higher than the 11.9 % industry average reported for farrowing  pens with crates used on 

indoor farms (Welch, 2016).    

 

As the number of piglets born-alive increases, so does the live-born mortality, with an increase of 

2.9% per extra piglets born alive. 

 

As the number of piglets born-alive increases, so does the number of piglets weaned, with an increase 

of 0.56 piglet weaned for each extra piglet born alive. 

 

Twelve different types of hut / farrowing systems were used on the 14 farms surveyed for this study. 

No difference in piglet mortality was observed between A-Frame, A-Frame Modified and for Box-

shape huts. The system where the sows farrowed in pens with crates and moved into huts after a week 

had a lower mortality than could have been expected for its litter size.  

 

Overall, farmers report that staff are a key to success with their attributes being: good and reliable in 

their work with an attention to detail and skills with the stock (pigs). The one farm where staff did not 

meet all those criteria had a higher live-born mortality and less piglets weaned than could be expected 

from its litter size. 
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APPENDIX I:  QUESTIONNAIRE 

 

 

Code  1

Farm Data 

Number of ha

Number of Sow

Number of Boar

Farm Bred %

Replacement rate sow (bred on farm Y/N)

Replacement rate boar (bred on farm Y/N)

Sow breed

Boar breed

Natural mating / IA (proportion)

Preg Farr wean

Sow body condition score                          

(pregnancy, farrowing, weaning)

Soil type

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Temperature (min monthly)

Temperature (max monthly)

Rain mm

Number of day with frost

Bird problem 

Others predator (feral cats…)
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Code  1

Farm Data 

Number of ha

Number of Sow

Number of Boar

Farm Bred %

Replacement rate sow (bred on farm Y/N)

Replacement rate boar (bred on farm Y/N)

Sow breed

Boar breed

Natural mating / IA (proportion)

Preg Farr wean

Sow body condition score                          

(pregnancy, farrowing, weaning)

Soil type

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Temperature (min monthly)

Temperature (max monthly)

Rain mm

Number of day with frost

Bird problem 

Others predator (feral cats…)
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Code  2

Litter  Performance

number  of  litters  / sow /year

number of piglets born / litter

number of born alive /litter

Y/N % litter

Fostering

Number of piglets fostered per litter

Litter size after adjusting for fostering

Birth weight 

Number weaned per litter

average 1 2 3 4 5>

Parity of the sow (sow size)

Gestation length (days)

1 to 3 3 to 7 7 to 14 14 - W

When does piglets mortality occurs (% best 

estimate)

 crushing  

/overlaying

low 

viability
 starved

 sick   

scouring

 other 

causes

Causes of piglet death (% best estimate)

N week age Weight

Number of piglets weaned (age and weight)

Number of piglet sold at weaning

Number and weight of Pigs raised to 

slaughter on farm

Method
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Code  3

Staff

Number of years farm run under the current 

ownership

male female

Number of employee (male/female)

Mean number of years the staff have 

worked on the farm

Proportion of staff with formal training in pig 

production (AG-ITO, ProHand, other)

Proportion of staff undergoing training in pig 

production

Most important characteristic for  farm staff, 

as determined by the farm manager (Good 

with pigs/good stock person / other)

Health

Vaccination program 

piglets

Gilts

Sow

Boar

Piglets Medication 

Iron injection 
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Code  4

Feeds

Number of diets

Creep Weaner
Gilts/rep

lacment

Gestation 

early

Gestation 

late
Lactation Others

Diet composition

DE (Mj/kg)

Ileal digestible Lys/ DE (g/MJ)

Feeding levels (kg / day)

Laxative pre farrowing (?)

Total feed per sow per year (Kg)

Farrowing hut

Insulation

Door flap on hut

Sow in group or individual paddock

Farrowing hut design (size/shape/floor 

area/slope of the wall) (add sketch on page 6)

Flooring (Y/N type?)

Bedding  (straw type ,others; amount / 

depth)

Strategies to alleviate heat stress (sow)

Strategies to alleviate cold stress (snow, 

sow) 

Strategies to alleviate heat stress (piglets)

Strategies to alleviate cold stress (snow, 

piglets) 

Ventilation (?) system

Farrowing rails or not

Fender use

Feeding system

others Feeds
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Code  5

Farrowing 

Sows shut in farrowing hut (Y/N length of 

time)

Oxytocin at farrowing (other treatment?)

Inter birth interval monitored

Assistance given at birth 

Mucus cleared from piglets’ nose and mouth

Piglets dried after birth

Piglets directed to the sow’s teat 

Number of times per day that sows and litter 

are checked

Piglet's age at last fostering

Percentage of litters in which fostering takes 

place

Husbandry practice for the sow day 1 to 3

Husbandry practice for the sow day 3 to 

weaning

Husbandry practice for piglets day 1 to 3

Husbandry practice for piglets day 3 to 

weaning

Behaviour
Percentage of sows alert when observer 

enters paddock
Percentage of sows that retreat from 

observer in the paddock
Percentage of sows that approach an 

observer in the paddock

Lame sows observed on farm

Aggressive sows at farrowing (% best 

estimate)
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Code   6

questionnaire adapted from 

A.L. KilBride, M. Mendl, P. Statham, S. Held, M. Harrisb1, J.N. Marchant-Forde, H. Booth, L.E. Green. 2014. Risks associated with pre-weaning mortality in 855 litters on 39 commercial outdoor pig farms in 

England. Preventive Veterinary Medicine 117:189–199.
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APPENDIX II:  EliteHerd data. 
 

  

Target Summary Month Month Month Month Month Month Month Month Month Month Month Month

1 2 3 4 5 6 7 8 9 10 11 12

Number of sows farrowed

Total number born

Average total born per litter  

Total born alive

Average born alive per litter

Average born dead per litter

Born dead as % of total born

Born mummified as % of total born

Average parity for sows farrowed

Farrowing interval

Farrowing rate

Adjusted farrowing rate

Litters farrowed / mated female / year

Litters farrowed / female / year

Total born / mated female / year

Percent pig deaths 0 to 7 days

Percent pig deaths 8 days to wean

Percent pig deaths from birth to wean

Piglet Index (b.alive/100 sows served)

Number of sows weaned (final)

Number of litters weaned (incl. Nurse)

Total pigs weaned (final)

Average pigs weaned / sow weaned

Total pigs weaned of litters weaned

Average pigs weaned / litter weaned

Average weaning age

Average lactation interval

Total pigs weaned in period

Pre-weaning mortality (incl. Fosters)

Pre-weaning mortality (excl. Fosters)

Pigs weaned / mated female / year

Pigs weaned / female / year

FARROWING PERFORMANCE

WEANING PERFORMANCE
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APPENDIX III:  Farrowing hut characteristics and  stock management 

 
Individual answer to the different questions pertaining to hut charactristics and stock management for the 14 farms surveyed. Note that the order 

of the answer (left to right)  has been randomized within question so that no individual farm can be indentified. 
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Fender to retain piglets in hut after farrowing

Yes- 2 weeks Yes 1 week Yes Yes
Yes Roller at 

door for 10 days
Yes  10 days

Yes-retain 

piglets in bed 

area

Yes- put on 

after sow 

farrows for 

up to 3 

Yes – roller at 

door for 2 

weeks

Yes – for up to 

14 days
Yes Yes Yes

Yes Roller 

at door

Farrowing

Sows shut in at farrowing time 

 Can do, only if 

farrowing outside

Yes, only if move to 

another paddock or 

if sow farrows out 

side. Piglets locked 

in for weaning

Yes Rarely

Only if double 

ups, cranky sow 

or farrow 

outside.

No No
Locked in a 

pen

Yes at 

farrowing, can 

be overnight

Yes if sow 

disturbed, 

walking 

around, or 

farrows 

Yes No No No

Oxytocin

No Rarely If required Rarely used No No No

Yes if sows 

slow or have 

dead piglets 

Yes and induce 

sows
Rarely

Yes if 

needed
Rarely No

In some 

cases

Birth interval monitored

No

No but sows 

checked 2 hourly 

7am -7pm For 3 

days during 

farrowing week. 

Yes farrowing 

supervised

No but check 

twice a day at 

farrowing

No –keep away 

unless a 

farrowing mix up

No No No No No No If around Yes if around
Yes if 

around

Assistance given at birth

Yes- if have to. Check 

sows twice a day 
On odd occasion Yes

Yes about 1 % of 

sows
Yes  but rare No Rare

Yes If 

needed but 

not often

Very 

occasionally
Rarely Rarely Rarely No Rarely

Mucus cleared from piglets nose and mouth

No
Yes if see piglet 

needs it
Yes No No No No No

When possible, 

if around. 
No

Yes if 

present
No No No

Piglets dried

No No Yes No No No No No
When possible, 

if around.
No

Yes if 

present
No No No

Piglets directed to sows teat

No No Yes No No
Yes- if see it 

needs it
No No

When possible, 

if around.
No

Yes if 

present
No No No

Number of times a day sows and new born piglets are checked 

Twice

 Twice- at feed time 

in morning and later 

in afternoon

Supervised all 

morning on 

day of 

farrowing

Once a day

At farrowing and 

twice a day for 

first week

Once a day

Twice a day 

and the once a 

day from day 

three.

6.30 in 

morning, 

when in the 

area during 

Twice a day at 

farrowing and 

for the first 

week, then once 

Sows checked 

2 hourly 7am -

7pm For 3 

days during 

Twice 

Daily
Twice Daily Twice Daily

Twice 

Daily
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Piglets last age at fostering

Weaning time 24-48 hours old

All done in 

the first two 

days

All done in first 2 

days
Under 7 days 

Under 2 days 

of age

Up to a week. 

Not to an old 

sow unless 

have to.

Within 24 

hours

Less than 3 

days but 

occasionally 

later if 

emergency

 Day 3 but 

most are on 

day 1

48 hours 

max usually 

within 24 

hours

36 hours 24 hours 36 hours

Percent of litters that fostering takes place

Up to 40%, to even 

up litter sizes
20%

20 % -best 

piglets 

shifted, sized 

and matched. 

Better milking 

sows get 

smaller piglets

25%; Matching 

for size and teats. 

Stack up gilts.

Small amount. 

As necessary. 
As needed 5%

30%, to even 

up litter 

numbers 

Less than 20%. 

Even up litters 

and more on 

gilts

75% 1-2 %
Majority to even 

up litter size
Occasionnaly 95%

Husbandry practices on sow day 1 to 3

Check twice a day and 

at feeding

Get sow up for feed 

and drink , health 

check

Check all 

morning at 

farrowing. 

Match piglets 

to functional 

teats. Health 

checks. 

Prevent 

Coaxed out of hut 

for drink and feed.

Up feeding, and 

drinking, wallow 

if hot. Record ID 

, farrowing date, 

number of 

piglets on hut

Count piglets, 

remove dead 

piglets, 

manage straw- 

1 person does 

it, more on a 

frosty night

Restrict feed, 

get sow up to 

eat and drink, 

check litter 

numbers and 

record.

Twice a day. 

Sound of 

Tractor 

makes them 

come out for 

feed

Feed 

individually, 

calcium chloride 

to speed labour, 

treat sow if 

crook, record 

numbers.

Daily check, 

hand feed, 

encourage sow 

up for a drink

Feed when 

finished 

farrowing

Feed when finished 

farrowing

Check Twice 

daily

Check 

Twice daily

Husbandry practices on sow day 3 to weaning 

Check at feeding

Check once a day. If 

piglets good no 

concern

Feed every 

day and check 

sow litter 

daily 

Daily check, staff 

make noise to let 

sow know they 

are there. Sows 

checked for nose 

rings /clips. Toes 

trimmed if 

needed. Treated 

for parvo.

Ad lib feed, 

check daily for 

health, straw, 

and make sure 

no piglets 

starving.

Daily checks, 

feeding and 

health

Regimented 

feed 

programme. 

Restrict to 

prevent 

oestrus while 

lactating. Shift 

to farrowing 

huts outside, 

Health checks 

Feeding daily 

and check 

sow health 

and 

condition.

Health checks 

and treat if 

needed, increase 

feed daily and 

then ad lib after 

2 weeks.

Daily check , 

hand feed till 

day 10 

Build up feed 

maximum after 10 

days

Feed once 

daily
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Husbandry practices on piglets day 1 to 3

Check twice a day and 

at feeding. Look in 

huts, record deaths, 

foster, count, dock 

tails

Check 2 times a day. 

Tailing and iron jab. 

Iodine on their cut 

tails

Supervise 

farrowing on 

day 1, 

Fostering to 

match teats. 

Recording. 

Check, health 

Fostering, tail 

piglets, Dose with 

Baycox, treat  

with Iron,  Check 

for competition 

for teats, is the 

sow milking well, 

has she got 

enough teats.

 Tail, day 1-3, 

daily health 

checks, numbers, 

deaths, straw.

Health checks, 

counts, 

fostering to 

even up 

litters. Straw 

check

 Foster, count 

, record 

deaths, straw 

up as 

required. 

Report any 

issues,  Iron, 

tail and 

coccidiosis 

treatment

Daily check, 

check deaths 

and update 

records. 

Piglets 

treated day 

1. Check 

straw levels 

and straw up 

if needed.

Tally of piglets, 

foster some, 

treat with iron 

and Baycox and 

tail at day 3, 

monitor straw, 

more so in 

winter 

Daily health, 

condition, 

numbers, 

injury check.

Tail docking 

iron 

injection

Twice daily check

check twice 

daily cut 

teeth if large 

litter

Husbandry practices on piglets day 3 to weaning

Daily checks, counts, 

no treatments

Check for dead 

piglets and fostering

Move out to 

huts. Check 

daily 

–numbers and 

health

Daily check, 

health, straw, and 

numbers. 

Daily checks – 

numbers, health 

and any 

fostering.

Check at 

feeding, check 

numbers and 

record deaths

Count and 

record daily 

check health 

and straw up 

as required.

Make sure 

sow milking 

will. Check 

for sick 

piglets, 

count, creep 

feed later on. 

Let litters 

mix. 

Check daily – 

health, 

condition, treat 

injuries and 

record deaths.

Daily check 

and remove 

fender at day 

10.

Check Twice daily

Take off 

fender if 

piglet can't get 

in.

daily check
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APPENDIX IV:  Individual farm answer to other questions  
 

Bird problem:  

- Seagulls when feeding pellets and cheese.  

- Pigeons come with meal and more persistent. Control with shooting.  

- Birds not a problem with using feeders to contain the feed (Circular witch’s hats).  

- Sparrows and pigeons.   

- Shoot pigeons, seagulls around but not as bad when feeding meal. 

- Feeding meal. Ducks at night. Pigeons and small birds by day. Control by shooting and poison. Seagulls go for pellets –less with meal.  Worried 

about disease transfer issues.  

- Pigeon, seagull 

- Pigeon, sparrow, duck. Shoot them. 

Predators 

- Cats disturb sows in huts and sleep with piglets- fleas risk and toxoplasmosis – trap in possum cage and shoot. Cats eat dead piglets. 

- Rats a disease spread risk. 

- Cats do eat dead pigs and suckle on sows – and a flea risk.  Shoot every 3-4 weeks.  

- Use a racoon trap – bigger than possum cage and better for catching cats. 

-  Feral cats have peaks of numbers – use cage traps and long range shooting for control. 

-  Cats have been seen to take weak piglets and do eat dead piglets. 

-  Rats a problem, poison and dogs for control. 

-  Cats have definitely been seen eating piglet carcass outside huts, not sure if they take live piglets. Could be reason for missing piglets. 

- Cats a problem as the farm is close to town- they just keep coming. Cats do take piglets and hawks pick up piglets. Control by trapping and shooting. 

- Cats disturb sows in huts and along with rats potentially a disease risk.   

- Shoot cats. Not sure of the effect on mortality. They eat dead piglets. 

- Feral cats eat dead piglets. Shoot them.  

- Dogs used to chase cats away. 

- Recently shot 18 cats- serious problem with cats taking piglets – record as missing. Also trap cats in cages. Hawks take piglets as well. 

- Cats are a major problem eat dead piglets, shoot them. 
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Fostering 

 

- Fostering used to even up litter numbers when sows farrow at the same time.  

- Tend to look at functional teats and to load up gilts when fostering. 

- Big mature sows tend to overlay more piglets especially in the summer hot days. 

- Look after piglets that are ‘poor doers’ in a large litter- may back foster to a younger litter. 

- Foster whatever there is to even up litters. 

- Foster up to make gilt litters 10-12 piglets. 

- Undertake shunt fostering to deal with large litters. Have control at farrowing. 

-  Within 24 hours of birth- ensure colostrum intake and foster bigger stronger piglets. 

- Within first 2 days to match up litter numbers and available teats and at weaning for small piglets. 

- Most litters to balance numbers. 

- Match up litter numbers- add piglets to gilts. Older sows get none unless there is a disaster. 

- Even up litter numbers. 

- To even up litter size. 

- Batch farrowing even up litter. 

 

Staff characteristics 

- Honesty, reliable, punctual, good pig husbandry skills, attention to detail , team player, common sense, and no ‘cutting corners’. 

- Reliable, attention to detail, good with stock, good at recording. 

- Reliable, attention to detail, stock observation and handling skills, organisation, sort out priorities, and be prepared to work out doors rain, hail or 

snow. 

- Ability to learn on the job. Females good with pigs, calm demeanour and nurturing. 

- Good work ethic, easy to communicate with, wanting to improve workplace.       

- Reliable, attention to detail, and good with stock 

- Good team people, need the technical pig skills, and experience, confident in handling pigs, ability to attend to detail. Committed and like pigs.  

Understand importance of accurate recording. 

- Good attitude with husbandry skills. Need to get on and work as a group, knowing what to do is a ‘biggy’, so having worked on a pig farm important. 

Young and fresh with enthusiasm helps. 

- Good stockperson, attendance, empathy with stock, attention to detail. 
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- Attitude- reliability, experience, team work and consistent. Need accurate records. 

- Good stock skills, able to follow procedures, work together as a ‘happy’ team. Loyalty and turn up to work. Do recording and check reports to make 

sure they are accurate. 

- Willingness to do as directed. Attention to details, be pedantic about systems and processes. 

- Attention to details, quiet with pigs, patient, good stockmanship. 

- Attention to details, stand back and look at sows, know sows behaviour. 

 

Strategies to alleviate heat stress 

- Use ventilation flaps in the back of hut, three 110mm holes in rear of hut opened up. 

- Plywood construction of huts. 

- Remove door flaps. 

- Insulated hut roof- 4 inch batts in roof. 

- Wallows in summer. 

- Water sprinklers. 

- Shade - trees in each paddock. 

- Sometimes hard to prevent sows farrowing in paddock. Let them make a nest and take the farrowing hut to them. 

- Less straw in for farrowing huts – to much in summer is bad, use virtually none.  

- Minimise straw use pre farrowing – add 15 kg straw per hut when sow is about to farrow. 

- Insulated and ventilated farrowing hut. 

- Open wall vents in the farrowing huts and lift up roof for a roof vent. Provide shade for the sows. 

- Don’t make farrowing paddocks too big, use hot wire to keep sows near the huts. If paddocks too big, when it is really hot,  too many sows farrow 

outside , if too much  grass and stubble in the paddock and under shelter belts. 

- Use insulated huts-trees for shade and wallows. Open up ventilation flaps in huts. 

- Open back vent in hut for through draught and allow access to wallows and shade sails. 

- With hot days that carryover to hot nights, cause a problem with more sows farrowing outside in the paddock. 

- Use shade cloth over wallows. Betaine in feed to keep feed levels of sows up. Open up ventilation slides in the back of huts. Huts face nor ‘east all 

year round.  Polystyrene as insulation in the roof and ply construction. 

- Use barley straw in farrowing huts – 5cm in summer. Provide wallows with sprinklers. Huts moved to new site each farrowing. 

- Two hut sizes use smaller huts for gilts and larger huts for sows. 

- Leave sow in hut feed late in the day. 
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- Open flaps. 

- Wallow and shade under trees. 

 

Strategies to deal with snow and cold stress  

- More straw, manage straw to stop moisture seepage, take wet straw out and replace daily especially when snow melting. 

- Close vents and use extra straw. Use floor mats to stop moisture rise, and it requires less straw in total and less labour input. 

- Use stalky wheat straw as a base – sucks up less moisture and then barley straw on top for the bed. Use insulated huts to retain heat.  

- Have sacks on doors from March/April until October- snow hard to manage. Snow thaws from the bottom and moisture wicks into the huts with no 

floors. Have to re-bed farrowing huts twice a day – old straw out –new straw in. 

- Dry straw, short straw good to make soft bed. Do not “hump” it at edges of the hut.  

- Shut doors on farrowing hut, keeping the straw dry is the key; melting snow is a problem don’t shift huts if there is snow on the ground. 

- Close vents, flaps/sacks on door, take out moist straw and add fresh straw. Remove afterbirth and wet straw at farrowing. 

- Burn straw from previous farrowing’s so sows don’t bring wet straw into huts pre farrowing. 

- Huts on ridges, rises or mounds in the paddock over winter to minimise water /moisture seepage into huts. 

- More straw and manage straw – move old/wet straw out.  

- Close ventilation vents, and place sack over the door way. Use barley straw in winter and straw up carefully. 

- Keep grass in farrowing paddocks short in the winter sow sows don’t wet the bedding by bringing in tufts of wet grass. Get rid of dead stalks of grass 

in the autumn. 

- Sack on door – more careful in winter, especially with farrowing and newly farrowed sows. Shut ventilation slide, keeping up straw levels to maintain 

clean dry beds. Extra feed for sows. 

- In winter use false floors in farrowing huts, use less straw and huts always dry. Reduces piglet losses. Need to clean and disinfect plywood sheets. 

between batches. Reduces straw use by ¾‘s and do not have to straw up every day, only do that in winter when wet or cold. Use flaps on hut door as 

well. 

- Use plenty of straw and the ‘off set’ door provides a sheltered corner in the hut for the piglets. 

- Straw up huts well and shut up the ventilation flaps on the huts. 

- Floor on hut drier and less straw less straw required- use barley straw, close the vents and use sacks on doors. 

- Good straw supply. 

- Close flaps and use more straw. 

- Straw, clean up and replace if wet. 
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Management at farrowing 

- Attention to detail, ‘strawing’ up is an art- not too much at farrowing –prefer barley straw. Need to clean out wet if wet –check 2-3 times/week. 

- Shut sows in farrowing hut if they are unsettled, walking around or start farrowing outside. Able to run a hot wire across the paddock to separate sows 

if trying to ‘double up’ in huts.  Head count of piglets after farrowing. 

- Check twice daily at farrowing and for the first week, count piglets, dry piglets at farrowing if there. Stomach tube with colostrum for week piglets, 

treat illness and injuries. 

- Put fender on the front of the hut once the sow farrows. 

- Only shut sows in the huts if have to move the sow to another paddock or if the sow farrows outside. Check sows and piglets twice a day for the first 

week. Use barley straw and put it in 3-4 days before farrowing to let the sow sort it out- they need to squash it down especially in winter  

- Use barley straw- bed 150mm thick straw and let the sows spread it around. Reduce the size of the paddock to stop sows farrowing outside. Use door 

on hut at farrowing to ensure piglets get colostrum and to warm up the hut. Watch for and remove grass and sticks the sows bring in to the huts. 

Worse when the grass the sows bring into the huts is wet. Check sows at farrowing twice a day on the farrowing week, daily after that. 

- Use offset doors on farrowing huts. Use a sack over the door- important to keep hut warmer and the sow more placid as she can’t see people and 

activity outside the hut.  
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